Abstract-The mechanism of the HO 2 + HN 2 reaction has been investigated at the B3LYP/6-311++G (3df, 3pd) level. The single-point energy calculations are performed at the high-level CCSD (T) / 6-311++G (3df, 3pd) for more accurate energy values. For the HO 2 + HN 2 reaction, DFT calculations show the dissociation of im4 leading to N 2 O + H 2 O is predominant on the singlet energy surface, and the N 2 + H 2 O 2 are expected to be secondary products.
INTRODUCTION
As a very reactive species, HO 2 radical has been subjected to wide investigations in atmospheric chemistry and combustion chemistry [1] [2] [3] [4] [5] [6] . HN 2 radical also should be taken into consideration as an important reactive intermediate in the generation of NO [7] [8] [9] [10] . As a possible pathway to product or reduce NO, the radical-radical reaction of HO 2 with HN 2 must be interested in the combustion chemistry and atmospheric chemistry. Unfortunately it is lack of the knowledge of products, pathway and mechanism of this reaction in the literatures so far. In this paper, the energetic of the reaction pathways for the HO 2 + HN 2 reaction has been investigated by ab initio method on the singlet energy surface. The mechanisms for the exothermic product channels are revealed and the endothermic channels are discarded. For the HO 2 +HN 2 reaction, the following exothermic product channels are revealed for the first time, viz.:
II. CALCULATION METHOD
The ab initio calculations were carried out by the Gaussian03 program package [11] . The geometries of the reactants, products, intermediates and transition states were optimized using DFT calculations at the B3LYP/6-311++G (3df, 3pd) level. The reaction paths are checked by performing intrinsic reaction coordinate (IRC) calculation [12] , from which the quadratic steepest descent reaction paths are confirmed to connect the corresponding minima at the same level. In order to obtain more reliable energies, the singlepoint energy calculations were performed at the high-level CCSD (T) / 6-311++G (3df, 3pd).
III. RESULTS AND DISCUSSION
Energies and geometries of the reactants, intermediates and transition states are calculated and shown in Fig. 1 to Fig.  2 . The total energy of the reactants is set as zero, and the relative energies of all species involved in the studied reaction are listed in Table 1 . In Table 1 a. The formation enthalpies are taken from [13] , [14] As shown in Figure 1 , there are five adducts come from the initial association. There are three possible pathways to product NO in the HO 2 + HN 2 reaction on the singlet potential surface. One channel leads to H 2 + 2NO from im1, another two channels yield the products of NH 2 O + NO from im2 or im5. Starting from im1, An OH transfer from C to N atom of im1 requires overcoming a high barrier of 138.4kJ.mol . Sequentially, the Cleavage of the N-N bond accompany with the linking of two H atom of the intermediate im9, gives rise to the final products of H 2 + 2NO. Obviously it is difficult to surmount three higher barriers in low-temperature condition. So from the dynamical view, the path is negligible. can also be product from the product O 2 + (E)-N 2 H 2 thought the further isomerization of (E)-N 2 H 2 . Due to the result is irrelevant to the mechanism discussion and thus not depicted in Figure 4 .
As can be seen from the above discussion and from Figure 1 , the dissociation of im4 leading to N 2 O + H 2 O is predominant on the singlet energy surface for the HO 2 + HN 2 reaction because of its lowest barrier height of 45.0kJ.mol -1 below the reactant, whereas N 2 + H 2 O 2 are expected to be secondary products. The other channels may play a minor or negligible role in the reaction. 
IV. CONCLUSIONS
A detailed singlet potential energy surface calculation of the HO 2 + HN 2 reaction system has been carried out at the B3LYP/6-311++G (3df, 3pd) and CCSD (T) (single-point) levels. For the HO 2 + HN 2 reaction, DFT calculations show that the reaction proceeds through the isomerization and decomposition of the initially formed adducts HNN-OOH on the singlet potential surface. The dissociation of im4 leading to N 2 O + H 2 O is predominant on the singlet energy surface.
